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Abstract 
The multifaceted development of tourism has an impact on many interrelated spheres of life. There is a strong concentration of 
tourist traffic on attractive tourist areas. In addition to the benefits of this phenomenon, it has many negative implications. It is 
extremely important to identify and to make strategic planning of activities to address emerging problems. 
The aim of this article is to point to the phenomenon of increasing concentration of tourism in the Polish seaside regions, with 
particular emphasis on health resorts. Particular attention is paid to the negative aspects of this phenomenon in the field of emerging 
difficulties in the city logistics. In addition, it presents an overview of possible approaches to solving these problems. 
The study involved two seaside health resorts – Świnoujście and Sopot. Analysis of tourist traffic in these cities covers the years 
1995 – 2014. This analysis formed the basis for the forecast to 2020. The source of statistical data was Local Data Bank of the 
Central Statistical Office. Moreover, the study procedure and structure of the article were adapted to the aim of this article. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the organizing committee of Green Cities 2016. 
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1. Introduction 
The impact of tourism on regional development is multifaceted. Tourist reception areas are subject to changes, 
which result from the development of their tourist function. These transformations are of economic, social, cultural 
and spatial nature. The impact of tourism on so many interrelated spheres of life has certain effects. Unfortunately, 
they are not only positive. The negative impact of tourism is observed mainly in the sphere of economic life 
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(e.g. dependence of reception areas on the tourists emission countries, increased inflation, the impact of seasonality), 
socio-cultural environment (e.g. social pathology, destruction of cultural and religious values, urbanization of tourist 
areas), and natural environment (including environmental degradation and change to its character) (Gaworecki, 2010). 
The consequences of tourism development occur throughout the country, voivodeship (or a smaller local unit), as well 
as a single town or city. It depends on the concentration of tourism. 
Tourist traffic is called the temporary migration of people outside the place of their permanent residence, resulting 
from socially conditioned needs with various motivations (Kurek & Mika, 2008). It can also be specified more broadly 
as general phenomena and the effects of spatial movement of people during tourist trips (Mazurski, 2006). In order to 
fulfil the tourist need, the tourist must move to a specific place, where the elements of tourism supply are located. 
Therefore, tourism demand measured by tourist traffic is characterized by mobility and concentration in space. 
As a participant of tourist traffic, a tourist expects his or her needs related to the implementation of tourist trip to 
be met. Therefore, there is a problem of realization of his or her demand for specific goods and services. Due to the 
diversity of needs reported by tourists, their satisfaction is possible through the cooperation of many sectors of the 
national economy. Therefore, the whole sphere of activities, equipment and resources designed to meet the needs of 
tourists is called tourist economy (Meyer, 2008). It consists of direct tourism economy, in which an important role is 
played by actors i.e. businesses, organizations, tourist agencies, meeting the needs of tourists almost exclusively 
(i.e. the typical tourist economy). Its main areas include (Panasiuk, 2014): 
x hotel industry (accommodation) 
x catering (catering services, provided mainly in accommodation facilities) 
x passenger carriers, 
x travel agencies, 
x providers of tourist attractions. 
x institutions or companies engaged in tourist information, 
x tourist associations and organizations. 
In addition, the tourist economy includes entities belonging to different sectors of the economy, as well as 
government agencies, local government units and non-governmental institutions, the operation of which is engaged in 
meeting the needs of tourists only within a narrow range. However, their activities in this regard may have different 
intensity, due to the seasonality of tourist trips. 
The functioning of the tourism economy is directly associated with the economic importance of tourism in economic 
development. However, the activity of each of its entities indirectly causes potential negative effects of the impact of 
tourism on the particular area, such as the already mentioned socio-cultural and natural problems. Their distribution 
range may vary. They include both the entire voivodeship, and individual town or city. The size of the tourist reception 
area is also associated with what problems may arise in the process of providing tourist services. 
For example, the implementation of related hotel and catering services, listed as a major component of the tourism 
economy, generates very different logistical and organizational relationships. They result from the specifics of a 
particular service offered to the consumer. Usually, it forces small orders and frequent “on time” deliveries, which 
contributes to their low efficiency (Iwan, 2013) and results in an increased number of vehicles involved (Łapko, 2014). 
Often, this occurs in a limited area, e.g. small tourist resorts. Moreover, when pointing to the close relationship of 
tourism with efficient transport, it is important to highlight its impact on city logistics. It is associated with increasing 
(mostly seasonal) demand for goods, movement of people in order to reach their destination and travelling within this 
area during holidays. And this undoubtedly leads to the environmental consequences. 
2. Tourist attractiveness of health resorts in comparison to Polish seaside regions 
Tourism attractiveness is influenced mainly by tourist attractions, tourist infrastructure and transport infrastructure, 
which are components of tourist potential – a condition for the development of tourism in a given area (Kaczmarek, 
Stasiak & Włodarczyk, 2010). They enable for the proper tourist traffic management. The more attractive the area, the 
more tourists attracted. The organization of activities related to meeting the needs of tourist services in the cities is 
112   Ewa Hącia /  Transportation Research Procedia  16 ( 2016 )  110 – 121 
affected by the demand generated by tourists. Furthermore, an important aspect is the size of this area, available 
infrastructure and the number of permanent residents. 
Tourism attractiveness of the region may also be considered in terms of the possibility of development of certain 
(sometimes specific) kind of tourism (Larionova, Suslova, Povorina, & Vinogradova, 2015). And then it is also affects 
the type of demand generated by tourists in the area. 
An additional attraction of tourist destinations is to have the status of a health resort. According to the Act of 
28 July, 2005 on spa treatment, spas and conservation areas of the spa and the spa municipalities (Journal of Laws of 
2005, No. 167, item 1399, as amended), the spa or health resort is an area that provides health treatment that is 
separated to use and protect natural curative raw materials located in its area. After fulfilling the conditions referred 
to in the Act, the area is given the status of a health resort. Its borders coincide with the administrative division, 
designating municipalities, cities or auxiliary entity of municipalities (e.g. village councils). 
On such area exist among other entities providing services to tourists doing the so-called spa tourism. However, 
part of this offer can generate additional demand among tourists coming to health resorts for purposes other than 
medical (Panasiuk, 2013). In Poland, there are six areas identified as seaside health resorts. They are located in two 
seaside voivodeships, considered to be attractive to tourists. Four of them are within the West Pomeranian voivodeship, 
while the other two in Pomeranian voivodeship. 
In both Polish seaside voivodeships there can be seen a much greater tourist traffic in the areas located in the seaside 
zone, which includes six poviats of West Pomeranian voivodeship and eight Pomeranian voivodeship. This is 
illustrated in Figures 1 and 2. 
 
                
 a) the number of accommodated tourists b) tourist traffic intensity rate 
Fig. 1.  Diversification of tourist traffic in the poviats of West Pomeranian voivodeship in 2012 by the two selected rates. 
(Source: own study based on: Local Data Bank, Central Statistical Office, Poland, www.stat.gov.pl/bdl – 31.08.2015) 
                
 a) the number of accommodated tourists b) tourist traffic intensity rate 
Fig. 2. Diversification of tourist traffic in the poviats of Pomeranian voivodeship in 2012 by the two selected rates. 
(Source: own study based on: Local Data Bank, Central Statistical Office, Poland, www.stat.gov.pl/bdl – 31.08.2015) 
The share of tourists who chose the tourist accommodation of the seaside poviats of the West Pomeranian 
voivodeship in 2012 in the total number of tourists accommodated in the voivodeship amounted to 66.05%. A big 
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share – 18.60% – also chose Szczecin, a city with poviat status other than the seaside area. The situation is different 
in terms of number of overnight stays. Seaside poviats are more likely to be visited during longer journeys. Therefore, 
up to 86.70% of nights in the region were realized in the accommodation facilities located in these areas. In accordance 
with the Schneider’s index (expressed as the number of tourists accommodated per 100 inhabitants  
– Warszyńska & Jackowski, 1979) seaside poviats have a significantly higher intensity of tourist traffic than the 
remaining area of the voivodeship. In all cases, the value of the index exceeds the value determined for the entire 
voivodeship – about 116. The highest was recorded in the Kołobrzeg poviat – about 600 tourists per 100 inhabitants. 
On the other hand Pomeranian seaside poviats experience even more increased tourist traffic than other areas of the 
region in comparison with West Pomeranian voivodeship. In 2012 up to 80.54% of tourists sleeping in Pomeranian 
accommodation facilities chosen objects located within these areas. The situation is different in case of shares of 
individual poviats in terms of number of overnight stays. In total, the seaside poviats were chosen by 85.19% of tourists 
staying overnight in Pomeranian voivodeship. The intensity of tourism in seaside poviats was higher than in the rest 
part of the voivodeship. For the six poviats Schneider’s index value exceeded the value determined for the entire 
voivodeship – about 82. The highest reported value was 482 tourists per 100 inhabitants. 
3. Tourist traffic in health resorts 
The analysis of tourism in the Polish seaside health resorts covered Świnoujście (West Pomeranian voivodeship) 
and Sopot (Pomeranian voivodeship). These are the cities with poviat rights and the status of the spa (health resort). 
Moreover, they are characterized by high intensity of tourism and its density. The seaside poviats located within both 
of these regions are characterized by a high percentage of year-round beds in tourist accommodation base, especially 
in Sopot. In 2012, up to 97.93% of beds in Sopot were available all year round. 
In the years 1995 – 2014 the number of tourists accommodated in the establishments located in Świnoujście 
increased by 222.73%. Changes of this value are shown by the linear trend: 
]1015[]12162[
503375128ˆ tyt    (1) 
On this basis it can be said that during this period the number of tourists increased year by year by an average of 
5033 (taking into account that, based on the standard error of estimate for this parameter, the error may be 1015). 
Unfortunately, this model matches empirical data only in 57.72% (determination coefficient is R2 = 0.5772), and the 
standard error of estimate amounts to 26 181 tourists. Both parameters of the model are statistically significant. 
A better matching to the actual value has a parabolic trend with the following form: 
]186[
2
]4021[]18332[
3392084101221ˆ ttyt    (2) 
In this case, a higher coefficient R2 = 0.6463 and lower standard error of estimate (24 640 tourists) were obtained. 
However, both variables t and t2 has proved to be statistically insignificant. 
Despite the imperfections of both estimated functions of the development trend, it was predicted what will be the 
number of tourists accommodated in tourist facilities in Świnoujście to 2020 using extrapolation of these trends. The 
results should be considered as an estimate. They are presented in Figure 3. 
Significant annual increases in the number of tourists in the period 2012 – 2014 could have an impact on moderate 
matching of the trend function with empirical data over the entire period. It is related with the change in the 
methodology of data collection by the Central Statistical Office. Since 2012 the tourist accommodation facilities have 
also included agrotouristic lodgings and guest rooms. Unfortunately, the lack of information on such facilities at the 
poviat level makes it impossible to correct data by minimizing the number of tourists by those choosing this type of 
accommodation. On the other hand, all the tourists staying in accommodation facilities generate demand for goods 
and services in a particular area. It must be remembered that the forecast might not be all correct. Although it is difficult 
currently to identify the reasons that could lead to the situation, in which the tendency sudden collapses. It is likely 
114   Ewa Hącia /  Transportation Research Procedia  16 ( 2016 )  110 – 121 
that the growth rate may decrease, and not be as high as indicated by forecasts made on the basis of quadratic trend 
extrapolation. 
 
 
Fig. 3.  Tourists staying at tourist accommodation establishments in Świnoujście in the years 1995 – 2014 and forecast to 2020. 
(Source: own study based on: Local Data Bank, Central Statistical Office, Poland, www.stat.gov.pl/bdl – 31.08.2015) 
However, the number of tourists accommodated in the establishments located in Sopot in the years 1995 – 2014 
increased by 162.11%. Changes of this value are shown by the linear trend: 
]663[]7940[
697064700ˆ tyt    (3) 
On this basis it can be said that during this period the number of tourists increased year by year by an average of 
6970. This model matches empirical data in 86% and the standard error of estimate amounts to 17 094 tourists. Both 
parameters of the model are statistically significant. 
A better matching to the actual value has a parabolic trend with the following form: 
]90[
2
]1948[]8882[
402147195650ˆ ttyt    (4) 
In this case, a higher determination coefficient R2 = 0.9355 and lower standard error of estimate (11 939 tourists) 
were obtained. However, the time variable t has proved to be statistically insignificant. 
Figure 4 shows the results of the prediction made on the basis of the extrapolation of the two estimated trends. 
Despite a marked increase in the number of tourists in 2014 (also for reasons described above), both functions have 
a much better match to the empirical values than in the case of Świnoujście. Particularly optimistic is the forecast 
based on parabolic function, according to which the number of tourists staying in Sopot base in 2020 will increase by 
31.18% (in comparison to the year 2014). Taking into account the possible effects associated with the increasing 
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congestion in the health resort, it is hard to say whether this is optimistic. Certainly it requires planning relevant 
activities within the local and regional policy. It cannot be ruled out that this scenario will come true in the future. 
 
 
Fig. 4. Tourists staying at tourist accommodation establishments in Sopot in the years 1995 – 2014 and forecast to 2020. 
(Source: own study based on: Local Data Bank, Central Statistical Office, Poland, www.stat.gov.pl/bdl – 31.08.2015) 
In addition, an analysis of variability in the intensity and density of tourist traffic was carried out in both health 
resorts. The intensity of tourist traffic expressed with Schneider’s rate reflects the number of tourists accommodated 
per 100 inhabitants. 
Development trend of the tourist traffic intensity growth rate in Świnoujście in the years 1995 – 2014 has been 
described with the following functions: 
linear 
]40.2[]73.28[
81.1297.172ˆ tyt  ,  (5) 
parabolic 
]45.0[
2
]64.9[]97.43[
73.060.245.229ˆ ttyt  .  (6) 
Both estimates moderately explain changes in the intensity of tourist traffic in Świnoujście. The determination 
coefficients R2 amounts to 0.6132 and 0.6663 respectively. In addition, in the case of a parabolic trend, both variables 
t and t2 are statistically insignificant. 
The results of the extrapolation of both trends are presented in Figure 5. According to the forecast prepared on the 
basis of function (6), in 2020 about 655 tourists (per 100 inhabitants) will choose to sleep in this area. Due to the low 
overall matching of the model to the empirical data, this value is only an estimate. However, assuming that the current 
slight downward trend in the number of inhabitants remains at a similar level and the increase in the number of tourists, 
this scenario is likely to happen. 
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Fig. 5.  Number of tourists staying at tourist accommodation establishments in Świnoujście per 100 inhabitants  
in the years 1995 – 2014 and forecast to 2020. 
(Source: own study based on: Local Data Bank, Central Statistical Office, Poland, www.stat.gov.pl/bdl – 31.08.2015) 
The evolution of the tourist traffic intensity rate in Sopot in the years 1995 – 2014 is described as the following 
functions: 
linear 
]79.1[]43.21[
26.2017.133ˆ tyt  ,  (7) 
parabolic 
]24.0[
2
]12.5[]33.23[
11.102.355.218ˆ ttyt  .  (8) 
Adopted model of a linear trend in the 87.70% explains the variability of the tourist traffic intensity rate in this 
period. It assumes that it grew year by year by an average of about 20 tourists per 100 inhabitants. A better matching 
to the actual data shows parabolic function (R2 = 0.9463, the standard error of estimate 31.36), but the variable t proved 
to be statistically insignificant. 
The results of extrapolation of both trends is presented in Figure 6. The intensity of tourist traffic in Sopot was 
higher than in Świnoujście for most of the years analysed. Only in the years 1998 – 2003 the situation changed. In 
1995 the number of residents of both cities was comparable. However, in 2014 Sopot recorded its significant drop, 
when it decreased by 13.59% in comparison to the year 1995. 
According to the forecast prepared on the basis of function (8) in 2020 about 890 tourists (per 100 inhabitants) will 
choose to sleep in this area. This value is only an estimate. Moreover, it seems very unlikely to maintain the current 
pace of decline in the number of people living in Sopot. 
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Fig. 6. Number of tourists staying at tourist accommodation establishments in Sopot per 100 inhabitants  
in the years 1995 – 2014 and forecast to 2020. 
(Source: own study based on: Local Data Bank, Central Statistical Office, Poland, www.stat.gov.pl/bdl – 31.08.2015) 
The density of tourist traffic was determined based on the quotient of the number of tourists staying overnight and 
the area size (Kurek & Mika, 2008). Both Świnoujście and Sopot are cities with significant density of tourist traffic. 
In addition, they have a relatively small area, particularly Sopot. In West Pomeranian voivodeship higher density is 
observed only in Szczecin. In Pomeranian voivodeship Sopot is the “absolute top place” in this regard. 
Growth rate development trend of tourist traffic density in Świnoujście in the years 1995 – 2014 has been described 
as the following functions: 
linear 
]19.5[]14.62[
16.2556.388ˆ tyt  ,  (9) 
parabolic 
]95.0[
2
]63.20[]07.94[
69.137.1084.518ˆ ttyt  .  (10) 
Both models are characterized by a moderate matching to the actual data. The determination coefficients amount 
to 0.5666 and 0.6342 respectively. However, in the case of a parabolic trend, both variables t and t2 are statistically 
insignificant. 
The results of the forecasts prepared on the basis of extrapolation of trends are shown in Figure 7. Predicted values 
of tourist traffic density rate in Świnoujście are estimates. However, assuming current growth rate of the number of 
tourists choosing to sleep in this area, these value are probable. According to the forecast that comply with the function 
(10) in 2020 this rate will reach a value of about 1392 tourists per 1 sq. km. (including an error of about 126 tourists). 
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Fig. 7. The number of tourists staying at tourist accommodation establishments in Świnoujście per 1 sq. km.  
in the years 1995 – 2014 and forecast to 2020. 
(Source: own study based on: Local Data Bank, Central Statistical Office, Poland, www.stat.gov.pl/bdl – 31.08.2015) 
However, the evolution of the tourist traffic density in Sopot in the years 1995 – 2014 has been described with the 
following functions: 
linear 
]99.38[]09.467[
01.41088.3805ˆ tyt  ,  (11) 
parabolic 
]30.5[
2
]59.114[]47.522[
64.2352.8648.5626ˆ ttyt  .  (12) 
Matching a linear model to the actual data amounts to 86%. It shows that the density of tourist traffic in Sopot has 
increased year by year by an average of about 410 visitors per 1 sq. km. Parabolic model better explains the variability 
of this rate (R2 = 0.9355), but the variable t is statistically insignificant. 
Figure 8 shows the results of the forecasts prepared on the basis of both trends. The density of tourist traffic in 
Sopot is much higher than in Świnoujście. It is worth noting that this area is about 11.5 times smaller. According to 
the trend (12) the expected value of the density rate in 2020 will amount to about 19 358 tourists per 1 sq. km. This 
value is about 4598 higher than the value recorded in 2014. 
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Fig. 8. The number of tourists staying at tourist accommodation establishments in Sopot per 1 sq. km.  
in the years 1995 – 2014 and forecast to 2020. 
(Source: own study based on: Local Data Bank, Central Statistical Office, Poland, www.stat.gov.pl/bdl – 31.08.2015) 
4. Counteracting negative effects of tourism in the sphere of city logistics 
Świnoujście and Sopot are the seaside cities characterized by high intensity and density of tourist traffic. The 
analysis shows that in both cases there have been upward trends in the number of tourists accommodated in tourist 
facilities available in this area. 
Management of ever-increasing tourism requires taking appropriate actions. However, their preparation involves 
identifying the negative implications of this phenomenon. The cities with the high density of tourist traffic experience 
a problem of city logistics. The increasing number of tourists increases demand for goods, congestion, noise and 
pollution. 
Due to the seasonal nature of tourism in seaside cities, there can be seen even greater concentration of tourist traffic 
in the summer months. This affects the increase in the volume of deliveries to retail and service entities located in 
seaside cities. In the case of Świnoujście, this growth stands at around 34%, while in smaller towns and villages it 
reaches over 3000% (Kijewska, Iwan & Kaczmarczyk, 2012). Advantage of Świnoujście lies in the fact that it is a 
health resort visited by tourists throughout the year. On the other hand, Sopot offers almost all year-round tourist base. 
Therefore, intensive management of tourists in these areas is not limited to a short tourist season. This requires proper 
management. 
The fact that the area has the status of a health resort is associated with certain conditions which must be met in 
accordance with the Act of 28 July, 2005 on spa treatment, spas and conservation areas of the spa and the spa 
municipalities (Journal of Laws of 2005, No. 167, item 1399, as amended). One of them is to meet the requirements 
in relation to the environment, as defined in the regulations on environmental protection. It is an additional aspect to 
be taken into account in the planning process of tourism development in health resorts. The more it is necessary to 
solve the problems of city logistics, resulting from a significant tourist traffic. 
One advanced organization and technical solution in the field of urban freight distribution is Urban Consolidation 
Centres (UCCs), a logistics base of a larger area (Iwan, 2013). Research on the application of this solution in West 
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Pomeranian voivodeship in order to improve the supply of tourist destinations were carried out by (Chwesiuk, 
Kijewska & Iwan, 2010). Based on this research it was indicated that this solution is not easy to maintain and manage. 
However, it requires adaptation of the relevant regulations, and above all a change of thinking of entities participating 
in the process. 
Difficulties in implementing the idea of Urban Consolidation Centres is believed to be also in not treating the issues 
of city logistics the same as other activities shaping the socio-economic system in cities. Such an analysis was carried 
out for Gdańsk, where the identified issues included the increasing problems associated with the goods delivery system 
due to the increase in demand for consumer goods (Kaszubowski, 2012). As part of the Tri-City, Gdańsk along with 
Gdynia and Sopot is an area with big tourist traffic. 
A solution to the problems of the negative impact of urban freight transport on the environment is considered to be 
Intelligent Transportation System – ITS. Analysis of the effectiveness of the application of such a solution in Szczecin 
was carried out by (Małecki, Iwan & Kijewska, 2014). On the one hand, Szczecin is a city with even higher density 
of tourist traffic than Świnoujście. However, compared with other Polish cities (like Warsaw or Poznań) tourist traffic 
associated with city tourism in Szczecin is relatively small (Łapko, 2014). 
On the other hand Sopot can benefit from the ITS solution, e.g. TRISTAR – Integrated Traffic Management System 
implemented in Gdynia, Gdansk and Sopot. The implementation of this project was preceded by long-term research 
(Jamroz & Oskarbski, 2009), according to which this system can be applied also in the management of the movement 
of trucks and delivery vehicles. 
Another proposal to solve the problem of the increasing negative impact of urban freight distribution on the 
environment is the use of alternative energy sources in delivery vehicles. The applicability of electric vehicles in the 
urban freight transport in the cities were analysed by (Iwan, Kijewski & Kijewski, 2014). On this basis it was 
concluded that, in accordance with European Union regulations in the field of sustainable transport, the development 
of urban freight transport based on vehicles with alternative drives (especially electrical) will take place in the near 
future. 
5. Conclusions 
Management of tourist attractive areas requires knowledge about the consequences of the impact of tourist traffic 
on their functioning. This allows to minimize the negative effects and maximize the positive effects of the impact of 
tourism on the development of the resort and the surrounding region. 
The increasing number of tourists has an impact on the increased demand for goods and services, resulting in more 
congestion, pollution, noise, etc. Implementation of the tourist needs requires appropriate organization in the field of 
city logistics. In the health resorts it is also important to comply with the requirements imposed by environmental 
regulations. 
New solutions for city logistics are being searched for in order to eliminate the negative effects of tourism. Many 
of them require further research and analysis. And above all it is necessary to introduce appropriate regulations and 
become aware of their effectiveness. 
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